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Introduction
Hypertension is a common disorder and leading cause of morbidity and mortality worldwide.⁽ 1) It represents the single greatest preventable cause of death in humans and one of the most important modifiable risk factors for cardiovascular diseases.⁽ 2) Recent reports indicate that nearly 1 billion adults (more than a quarter of the world's population) had hypertension in 2000, and this is predicted to increase to 1.56 billion by 2025. (3) Hypertension is an important public health challenge in both economically developing and developed countries. (4) The standard definition of hypertension as blood pressure(BP) > 140/90 mm Hg is based on the observation that the risk of CVD increases sharply above this level. However, recent data have shown that an increased risk of CVD is present in persons with BP levels as low as 115/75 mm Hg and CVD risk doubles for each increment of 20/10 mmHg. The higher the BP, the greater the chance of heart attack, HF, stroke, and kidney diseases. (5) (6) From another perspective, hypertension may be categorised as either essential or secondary. Changes in lifestyle and diet habits following urbanization are indeed greatly contributing to increased obesity, diabetes and dyslipidemia. Likewise, increased salt and alcohol intake in urban areas are the major risk factors for high blood pressure (BP). These global changes are now expected to increase also the potential health burden of kidney damage. (7) In particular, the presence and degree of subclinical target organ damage namely left ventricular hypertrophy, carotid atherosclerosis, and renal dysfunction should be carefully searched for. The prevalence of microalbuminuria in untreated hypertensive patients ranges from 20 to 40% according to method used. Left ventricular hypertrophy is an independent predictor of adverse prognosis and is related to albumin excretion independent of age, blood pressure, diabetes, race, serum creatinine level, or smoking; these associations suggest parallel cardiac damage and increased renal albumin excretion rate. The patients with left ventricular hypertrophy, especially the concentric type, show a higher risk of developing a coronary event or a stroke as compared with those with normal left ventricular geometry. (8) Left ventricular hypertrophy (LVH), which is the primary cardiac manifestation of hypertension, is a potent predictor of fatal and non-fatal cardiovascular (CV) events. (9) Left ventricular hypertrophy is associated with microalbuminuria in patients with essential hypertension. (8) Proteinuria has recently been identified as a CV risk marker in hypertensive patients. Whether LVH is the link between proteinuria and CV events is still a matter of debate. However, the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC) VII advocates more aggressive treatment of hypertension in patients with proteinuria and LVH. The association between proteinuria and left ventricular (LV) mass has been inconsistent. (9) Therefore, we sought to determine the relationship between 24 hour urine protein excretion and LV mass in hypertensive individuals with normal renal function.
II.
Aim And Objectives
1)
To study left ventricular hypertrophy in hypertensive subjects.
2)
To study 24 hours proteinuria estimation in hypertensive subjects.
3) Correlation of left ventricular hypertrophy and 24 hours proteinuria in hypertensive subjects.
III. Material And Methods
The study was cross sectional observational type and had been approved by Institutional ethical committee. The study had been conducted in Medicine department of Acharya Vinobha Bhave Rural Hospital (A.V.B.R.H), a rural tertiary hospital of rural central India over a period of two years from August 2012 to July 2014.
Sample Size
100 hypertensive patients above 20 years were taken into consideration from medicine department. Informed consent was taken by every patient under study.
Inclusion Criteria
 100 hypertensive cases selected on the basis of JNC VII classification of blood pressure for adult age > 18 years.
Exclusion Criteria
 Patients of diabetes mellitus, chronic renal disease, coronary artery disease, nephrotic syndrome, glomerulonephritis, urinary tract infections.  Patients on drug causing proteinuria such as heavy metals, NSAID are excluded.  Patient with acute febrile illness Selected subjects to be included in the study were examined clinically. History of previous hypertension, cerebrovascular episode, and renal disease was sought. ECG, 2D echo, fundus examination, haemoglobin estimation, blood sugar examination, lipid profile, urine albumin, 24 hour proteinuria and serum creatinine estimation was done. Anthropometric measurements were carried out first, and then 24 hour proteinuria estimation followed by echocardiographic evaluation was carried out for LV mass index.
The height (cm) and weight (kg) was measured. The body surface area was calculated using mostellar formula and body mass index was estimated. Mostellar formula (10) BSA ( Blood pressure estimation: SBP and DBP were measured using a mercury column sphygmomanometer. BP was measured twice in sitting position, and the average of the measurement was recorded. Patients are classified for hypertension according to JNC-7criteria.
(5) (6) 24 Hour proteinuria estimation: 24 hour urine sample is collected for estimation of proteinuria by esbach's reagent. Normal range less than 150 mg/ 24 hours. (11) Echocardiographic assessment:  2D ECHO examination was carried out by Philips HD 11 XE Machine with a multifrequency phased Array Probe (2-4 MHZ)  In M-mode and 2D mode, all measurements were made according to ASE conventions. (12) For each variable, the mean of three different measurements was calculated.  The normal values of LVMI considered are less than 103gm/m 2 (<103gm/m²) in males and less than 89gm/m² (<89gm/m²) in females. The patient was said to have increased LVMI when LVMI is more than 102 gm/m²(> 102gm/m²) in males and more than 88gm/m² (>88gm/ m²) in females. (13) Calculation of LVMI: The left ventricular mass index was calculated in all cases using modified Devereux formula, all the measurements were taken in centimetre (cm) and left ventricular mass index was calculated in gm/m² per body surface area. 
IV. Statistical Analysis
Statistical analysis was done by using descriptive and inferential statistics using z-test for difference between two means, chi square test, Pearson's correlation coefficient, multiple logistic regression and one way ANOVA. The software used in the analysis were SPSS 17.0 and Graph Pad 5.0 version and p<0.05 is considered as level of significance (p<0.05).
V.
Observations And Results Mean proteinuria for the duration of hypertension ≤5 years was 0.27±0.13 and for the duration of >5 years it was 0.44±0.14 (z-value=6.04,p-value =0.000).Mean LVH for the duration of hypertension ≤5 years was 118.55±31.81 and for the duration of >5 years it was 231.74±53.71(z-value=3.87,p-value =0.000). Significant positive correlation was found between proteinuria and LVH(r=0.350, p-value=0.000 and Mean ±2SD of correlation of 0.012 to 0.392) which means that as LVH increases proteinuria also increases significantly. 
VI. Discussion
A total of 100 patients included in the study out of which 49 cases were male and 51 patients were female. In the present study 38 male and 47 female subjects were with left ventricular hypertrophy while 11 male and 4 female were without left ventricular hypertrophy. This was found to be statistically significant. Mean subject age, weight and BMI were not statistically significant. But these factors found to have role as seen in following studies.
Gender differences in left ventricular mass are first noticed around puberty. Women have been shown to have an increased parietal hypertrophic response to pressure overload, even after body size correction (Murilo foppa et al, 2005) . (14) Recent reports indicate that the prognostic implications of left ventricular hypertrophy (LVH) are more profound in women than in men. Study by Kuch B et al, 1998 may help to explain the higher risk associated with LVH in women. (15) BMI has been shown to be independently associated to left ventricular hypertrophy and as a part of metabolic syndrome . Iacobellis et al, 2002 have demonstrated that uncomplicated obesity was not a risk factor for left ventricular hypertrophy. As obesity decided by high BMI, when causes complications, it is frequently accompanied by additional risk factors. (16) Left ventricular mass progressively increases with aging, particularly parietal thickness, which was seen in both normotensive and hypertensive patients. Dannenberg et al, 1989 demonstrated that Left ventricular mass did not increase with age in a healthy sub-sample of The Framingham study, suggesting that most of the supposed physiological increase is caused by other determinants. (17) In this study, the high systolic and diastolic blood pressures are cause of left ventricular hypertrophy. The prevalence of left ventricular hypertrophy rises with severity of hypertension (Ruilope LM et al).
(18) Left ventricular hypertrophy has been associated with an increased risk of Left ventricular dysfunction (Meijs et  al,2007) . (19) Verdecchia P et al(2003) concluded that regression of left ventricular hypertrophy during antihypertensive treatment is associated with a marked reduction in risk for subsequent cardiovascular disease. (20) In this study the hypertension is significantly correlated with proteinuria. It has been suggested by Albert Mimram et al that the proteinuria especially microalbuminuria can be a marker of early intrarenal vascular dysfunction in essential hypertension.
(21) S.Jalal et al (2001) determined the frequency of increased urinary albumin excretion (UAE) in essential hypertension. (22) In the present study, left ventricular hypertrophy is significantly related with proteinuria. In study by G. Saitoh M et al (1998) noted that the incidences of proteinuria and advanced retinal vascular change were higher in patients with left ventricular hypertrophy than in those without left ventricular hypertrophy and concluded that proteinuria is related to elevated left ventricular mass in patients with essential hypertension. (25) According to estimates from Framingham study, Sheshadri et al concluded that blood pressure is significant determinant for life time risk of stroke. (26) It has been mentioned in studies by Wolf et al and Wachtell et al that the increasing levels of microalbuminuria were associated with increasing risks for heart attacks and strokes. Risk continuously increases in a linear manner. (27) (28) In this study, the proteinuria is significant when associated retinopathy is present. Similar finding was seen in a study by S. Mokoto et al. (25) They noted that the incidences of proteinuria and advanced retinal changes are significant.
In the present study there was significant difference in the left ventricular geometry (like LVIDD, PWTD, IVSTD) of subjects when the left ventricular hypertrophy was present.
Pontremoli et al studied the Left ventricular geometry and function in patients with essential hypertension and microalbuminuria. Hypertensive patients with microalbuminuria show a higher prevalence of unfavourable left ventricular geometric patterns, depressed left ventricular function and early signs of extracardiac vascular damage. (29) In our study, logistic regression analysis was done for left ventricular hypertrophy to evaluate for risk factors. The systolic and diastolic blood pressures were related significantly. The positive linear relationship between SBP and DBP and cardiovascular risk has long been recognized (I.G.H. III, 2013). ( 
30)
The logistic regression analysis was also done for proteinuria to evaluate for risk factors. The retinopathies, duration of illness were related significantly. In this study significant positive correlation was found between proteinuria and left ventricular hypertrophy which means that as left ventricular hypertrophy increases proteinuria also increases significantly.
Co-Relation Of 24 Hours Proteinuria And Left
These similar findings seen following study by Poudyal N et al(2010). In patients with hypertension, left ventricular hypertrophy was associated with increased prevalence of microalbuminuria compared to patients without left ventricular hypertrophy. (8) Mettimano et al (2001) evaluated the prevalence of Urinary albumin excretion in hypertension with normal left ventricular mass and studied association with blood pressure level as well as any modification in left heart function. They concluded urinary albumin excretion is associated with subclinical decrease of left ventricular function and may be early marker of cardiac involvement. (31) Pontremoli R et al (1998) concluded that microalbuminuria correlates with cardiovascular risk factors commonly associated with hypertension and is early marker of diffuse target organ damage in essential hypertension. (33)(34) (25) In this study, the high systolic and diastolic blood pressures are cause of left ventricular hypertrophy. The hypertension progressively causes left ventricular enlargement leading to systolic and diastolic dysfunction. The hypertension over a period of time causes renal damage in the form of proteinuria. The proteinuria and left ventricular hypertrophy are significantly correlated with each other. The findings in this study point toward the role of proteinuria in the development of retinopathy.
VII. Conclusion
The hypertension systolic and diastolic both have causative role in development of left ventricular hypertrophy. The left ventricular hypertrophy is more common in females. Hypertensive subjects develop proteinuria. As duration of hypertension increases, left ventricular hypertrophy and proteinuria also increases. The hypertensive patients are at risk of developing target organ damage viz, left ventricular hypertrophy, proteinuria, retinopathy.
